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Objectives: To determine the predictive factors of clinical response to infliximab in patients with refractory
psoriatic polyarthritis.
Methods: A multicentre open study which included 69 patients with psoriatic polyarthritis refractory to
methotrexate (15 mg/week at least for 8 weeks). Patients were treated with infliximab 5 mg/kg every
8 weeks in addition to their stable doses of methotrexate. A major clinical response was defined by the
ACR50 at week 38. Logistic regression analysis was performed to analyse which of the following measures at
the start of treatment were associated with an ACR50 response: demographic and clinical characteristics,
duration of disease, tender and swollen joint counts, involvement of large joints (knee or hip, or both),
erythrocyte sedimentation rate, C reactive protein (CRP), Health Assessment Questionnaire disability index,
axial involvement, and the presence of erosions at baseline.
Results: In an intention to treat analysis 30/69 (44%) patients achieved an ACR50 response. In the univariate
analysis both the presence of large joint involvement and severe disability were associated with a poor clinical
response. In a multivariate logistic regression analysis high CRP values were independently associated with a
good therapeutic response (odds ratio (OR) = 18.7; 95% confidence interval (CI) 1.8 to 181.6; p = 0.011). In
contrast, large joint involvement and severe disability were associated with a poor response, which reached
significance for large joint involvement (OR = 29.3; 95% CI 3.2 to 266.3; p = 0.003).
Conclusion: A lower disability and, in particular, the absence of large joint involvement and higher CRP
serum levels at the start of infliximab treatment are factors that seem to influence the probability of achieving a
good therapeutic response in patients with psoriatic arthritis.

P
soriatic arthritis (PsA) is a chronic inflammatory disease
that occurs in association with skin psoriasis. The
prevalence of psoriasis in the general population is about

1–3%, and 6–39% of these patients will develop PsA.1–3 Despite
correct treatment, many patients with PsA have severe disease,
with physical limitations, work related disability, and even
increased mortality in comparison with controls.4–6

Methotrexate (MTX), sulfasalazine, and ciclosporin A are the
most widely used disease modifying antirheumatic drugs
(DMARDs), alone and in combination, in the treatment of
PsA, although unfortunately a significant percentage of
patients do not show any clinical significant response.7–9 High
levels of tumour necrosis factor a (TNFa) are found in the joint
fluid, synovium, and skin lesions of these patients.10–12 Several
placebo controlled and open trials have shown that active PsA
refractory to many DMARDs has an excellent response to TNFa
blocking agents.13–16 However, given the high costs and the
potential risks of treatment with TNFa blockers, the patients
suitable for this kind of treatment should be carefully selected.17

We were interested to identify which variables might be
potential predictive measures of good clinical response to
infliximab in patients with PsA. To accomplish this, we
analysed the data from patients with peripheral polyarthritis
refractory to MTX included in a multicentre open study
conducted in Spain.

MATERIAL AND METHODS
Data were obtained from a 38 week, multicentre, prospective,
open study evaluating the efficacy and tolerability of infliximab
in patients with refractory PsA, conducted in Spain. The study
included 69 patients who had (a) peripheral polyarthritis (>5
swollen and tender joints) and (b) one of the three following

baseline criteria (morning stiffness .45 minutes and/or ery-
throcyte sedimentation rate .30 mm/1st h and/or C reactive
protein (CRP) .15 mg/l), despite a minimum of 8 weeks of a
stable dosage of 15 mg/week of MTX or a minimum of 7.5 mg/
week in patients with severe intolerance to this drug. Patients
testing positive for rheumatoid factor were excluded. Thus the
primary goal of this study was to treat patients with psoriasis
who presented a peripheral polyarthritis. A major clinical
response was defined by the ACR50 (an improvement of at least
50% of the initial ACR composite index) at 38 weeks of active
infliximab treatment.

Logistic regression analysis, Student’s t test, x2, and Fisher’s
exact tests using SPSS software were performed to investigate
which of the following variables at the start of the treatment
were associated with an ACR50 response: sex, age, disease
duration, tender and swollen joint counts using the ACR66
articular index, axial involvement defined by the presence of
radiological sacroiliitis (according to the New York modified
criteria for ankylosing spondylitis), involvement of large joints
(knee or hip, or both) by clinical assessment, erythrocyte
sedimentation rate, CRP, clinical disability measured by the
validated Health Assessment Questionnaire (HAQ) test, and
presence of erosive arthritis (radiological erosions).
Interpretation of the x ray findings was carried out by two
expert rheumatologists. To determine the accuracy of our
statistical model, we also calculated the receiver operating
characteristics (ROC) curve, the sensitivity, specificity, and

Abbreviations: CI, confidence interval; CRP, C reactive protein; DMARDs,
disease modifying antirheumatic drugs; HAQ, Health Assessment
Questionnaire; MTX, methotrexate; OR, odds ratio; PsA, psoriatic arthritis;
RA, rheumatoid arthritis; ROC, receiver operating characteristics; TNFa,
tumour necrosis factor a
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predictive values of the whole model, and goodness of fit with
the Hosmen-Lemeshow test.

An intention to treat analysis was carried out at 38 weeks after
starting the treatment; however; we also analysed the results at
14 weeks. Moreover, we evaluated the prediction of response
using the ACR20 and ACR70 (an improvement of at least 20% and
70%, respectively, in the initial ACR composite index) instead of
the ACR50 to define the major treatment response.

RESULTS
The study included 69 patients (42 women, 27 men). The mean
(SD) disease duration was 8 (8), range 1–31 years. Among the
patients included 49 (71%) had an erosive arthritis at entry, and
46 (68%) presented with arthritis in the knees or hips, or both.
Table 1 shows the baseline demographic, clinical and biological
characteristics of the patients at the start of infliximab
treatment. Overall, a major clinical response (ACR50 at
38 weeks) was achieved by 30/69 (44%) patients, while an
ACR20 and ACR70 was achieved by 44/69 (64%) and 18/69
(26%), respectively (fig 1).

Table 2 summarises the main data on efficacy obtained in our
study. When an ACR50 at 38 weeks in an intention to treat
analysis was assumed as the main outcome, univariate analysis
disclosed that the involvement of large joints (hip or knee, or

both) (30% v 78%, p,0.001) and a high disability expressed by
an HAQ >2 (27% v 53%, p = 0.05) were both predictors of a
smaller response to infliximab than in patients with no
involvement of the large joints and an HAQ ,2 (table 3).
None of the other variables analysed predicted response to
treatment.

When the univariate analysis was performed at 14 weeks of
treatment, the results were the same, except for CRP and age.
The presence of a CRP >10 mg/l at the start of treatment was
associated with a significantly high rate of response (62% v
28%, p = 0.025). Moreover, patients who achieved an ACR50
were younger than others (mean (SD) 39 (12) v 45 (13) years,
p = 0.05).

Instead of the ACR50 as an indicator of a major treatment
response, we also performed a prediction analysis for ACR20
and ACR70 clinical response at 38 weeks. However, the
univariate analysis applied did not show any advantage over
the previous analysis performed using ACR50 as the main
outcome.

Multiple adjustment for the different variables included in
the study showed that a good model built by a stepwise
regression method contained the following co-variables: age,
sex, arthritis in the large joints, CRP, and HAQ. When this
model was used only CRP (odds ratio (OR) = 18.7; 95%
confidence interval (CI) 1.8 to 181.6; p = 0.011) and the
absence of arthritis in the hip or knee, or both (OR = 29.3;
95% CI 3.2 to 266.3; p = 0.003) were independent predictors of
major clinical response (table 4). Moreover a trend towards an
association was also seen for the HAQ (OR = 6.4; 95% CI 0.91 to
45.17; p = 0.06). Table 4 summarises the main data obtained
from the regression analysis.

The statistical value and the accuracy of the model were
expressed by the area under the ROC curve (0.855, p,0.001;
fig 2). This model included the variables age, sex, arthritis in
large joints, CRP, and HAQ. The sensitivity and the specificity of
the model, using a cut off point of 0.5, were 76% (75–78) and
80% (78–81), respectively, with a positive predictive value of
79% (77–81), and a negative predictive value of 77% (75–79).

DISCUSSION
To our knowledge this is the first analysis focusing on variables
predicting a major clinical response to infliximab in refractory

Table 1 Demographic and clinical variables of patients included in the study at the start of
treatment

Variable
Number of patients
evaluated (%) Mean SD

Patients affected
No (%)

Age (years) 69 (100) 42.5 12.8
Weight (kg) 66 (96) 72.7 14.7
SJC 68 (99) 13.5 10.7
TJC 68 (99) 20.7 12.4
VAS pain (cm) 68 (99) 5.9 2.0
VAS patient (cm) 69 (100) 6.2 1.6
VAS physician (cm) 66 (96) 5.8 1.4
HAQ 68 (99) 1.5 0.6
CRP (mg/l) 58 (84) 23.5 18.9
ESR (mm/1st h) 67 (97) 38.4 26.2
PASI 15 (22) 5.7 6.5
Arthritis of large joints

Hip 68 (99) 10 (15)
Knee 68 (99) 40 (59)
Hip and/or knee 68 (99) 46 (68)

Axial involvement* 64 (93) 20 (31)
Erosive arthritis 69 (100) 49 (71)

*Defined by radiological sacroiliitis.
SJC, swollen joint count; TJC, tender joint count; VAS pain, visual analogue scale for pain (0–10 cm); VAS patient,
patient’s assessment of global disease on a visual analogue scale (0–10 cm); VAS physician, physician’s assessment of
global disease on a visual analogue scale (0–10 cm); HAQ, Health Assessment Questionnaire; CRP, C reactive protein;
ESR, erythrocyte sedimentation ratio; PASI, Psoriasis Area and Severity Index.
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Figure 1 ACR response at 14 and 38 weeks of treatment with infliximab
(intention to treat analysis).
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psoriatic polyarthritis. A similar attempt was reported in a
study published by Rudwaleit et al18 in active ankylosing
spondylitis. In our study, the likelihood of achieving a major
clinical response to infliximab in PsA refractory to MTX was
significantly higher in patients with better functional status,
absence of arthritis in the hips and/or knees, and raised CRP
serum levels.

We found a clear relationship between raised CRP serum
levels at the start of treatment and good clinical response to
infliximab (OR = 18.7 95% CI 1.8 to 181.6, p = 0.011). These
data were in accordance with the data previously reported in
recent studies of TNFa blockers in different inflammatory
rheumatic diseases.18 19 Thus, serum CRP levels seems to be an
important factor that should be considered in the decision to
give infliximab treatment to a patient with PsA; a raised CRP
level at the start of treatment may contribute to a high response
rate.

We might argue that patients who had high HAQ values had
more structural damage and that, therefore, the pain reported
for these patients could not be attributed entirely to acute
inflammation of the joints but might rather be related to
permanent mechanical joint changes. If we assume that
infliximab acts mainly at sites of acute inflammation, it is not
surprising that the response rate of infliximab treatment was
significantly less in patients with severe disability (27% v 53%,
p = 0.05), although it did not achieve statistical significance
with multivariate analysis, probably owing to the small sample

size. These results are also in accordance with previous studies
published in patients with active AS.18

The number of painful or swollen joints at the start of
treatment did not predict the rate of clinical response. Instead,
the absence of arthritis in the hips or knees, or both, in our
study, had the highest predictive value for a good response to
infliximab (OR = 29.3; 95% CI 3.2 to 266.3, p = 0.003). A recent
study reported that hip arthritis is one of the main prognostic
factors among patients with PsA.20 In our study, although knee
arthritis is the major predictive factor of a poor response to anti-
TNF treatment (30% v 61%; p = 0.009), the presence of hip
arthritis is also a predictive factor of poor response to treatment
(40% v 50%), although it did not achieve statistical significance.
However we should not rule out definitively hip arthritis as a
predictive factor of poor response to infliximab owing to the
power of our study. Indeed, addition of hip arthritis to the
analysis increases the likelihood of no response to infliximab,
compared with knee arthritis alone (table 3).

As far as we know, the influence of inflammation of the large
joints on the probability of achieving a good therapeutic
response to infliximab has not been previously reported in
any inflammatory rheumatic disease. We decided to determine
the importance of this clinical feature as a predictive factor, as a
result of our clinical experience of treatment with TNFa
blockers. The rate of good response to infliximab in those
patients with arthritis in the main large joints (30%), does not
exclude these patients as suitable candidates for anti-TNFa

Table 2 Summary of the main data and therapeutic response to infliximab at 38 weeks of
treatment

Data Baseline (mean) 38 Weeks (mean)
Reduction in values
(%)* p Value

TJC 20.7 6.0 73.1 ,0.001
SJC 13.5 1.7 77.7 ,0.001
CRP (mg/l) 23.5 5.8 59.4 ,0.001
ESR (mm/1st h) 38.5 17.2 37.2 ,0.001
VAS pain (cm) 6.2 2.7 50.2 ,0.001
VAS physician (cm) 5.8 2.2 61.6 ,0.001
VAS patient (cm) 5.8 2.7 58.4 ,0.001
HAQ 1.5 0.8 54.3 ,0.001
PASI 5.7 0.1 47.8 ,0.001

*Intention to treat analysis.
TJC, tender joint count; SJC, swollen joint count; CRP, C reactive protein; ESR, erythrocyte sedimentation rate; VAS pain,
visual analogue scale for pain (0–10 cm); VAS physician, physician’s assessment of global disease on a visual analogue
scale (0–10 cm); VAS patient, patient’s assessment of global disease on a visual analogue scale (0–10 cm); HAQ,
Health Assessment Questionnaire; PASI, Psoriasis Area and Severity Index.

Table 3 Factors influencing the ACR50 response: results are shown for univariate analysis

Variables
ACR50 response
No (%)

Univariate analysis
OR (95% CI) p Value

Age (years) – 0.99 (0.99 to 1.04) NS
Sex (female/male) 19 (43)/13 (48) 0.87 (0.34 to 2.3) NS
Disease duration (years) – 1.8 (0.8 to 4.1) NS
SJC – 1.01 (0.9 to 1.03) NS
Arthritis in:

Main large joints (knee and/or hip) 14 (30) v 18 (78)� 8.23 (2.54 to 26.6) ,0.001
Knee joints 12 (30) v 20 (61)� 3.58 (1.36 to 9.49) 0.009
Hip joints 4 (40) v 28 (48)� 0.73 (0.19 to 2.89) NS

CRP (.10 mg/l) 23 (52) v 7 (39)� 1.72 (0.56 to 5.26) NS
ESR (>30 mm/1st h) 19 (46) v 12 (48)� 0.89 (0.39 to 2.90) NS
Axial involvement* 12 (60) v 19 (43)� 0.51 (0.17 to 1.50) NS
Erosive arthritis 26 (53) v 6 (30)� 2.6 (0.9 to 7.9) NS
HAQ (>2) 4 (27) v 28 (53)� 3.1 (0.87 to 10.9) 0.05

*Determined by radiological sacroiliitis; �results shown for response of patients with and without the variable listed.
SJC, swollen joint count; CRP, C reactive protein; ESR, erythrocyte sedimentation rate; HAQ, Health Assessment
Questionnaire.
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treatment. Moreover, some of these patients, even those not
achieving an ACR50, may receive some satisfaction from a
minor response of the joints, or may benefit significantly from
some improvement in the skin or their quality of life.

Rudwaleit et al found that age and disease duration were
predictive factors of anti-TNF response in patients with active
AS.18 As for patients with AS, it might be assumed for patients
with PsA that both factors are associated with longstanding
disease, and increased structural damage. So, a smaller
response rate in older patients and patients with longstanding
disease might be expected. However, neither of these factors
was significantly associated with the response rate, suggesting
that the influence of both factors in the treatment response,
through structural damage, might be better explained by other
variables such as the HAQ values. However, the possibility that
the small sample size of our study affected these results cannot
be excluded. In the multivariate analysis, age was one of the co-
variables definitively included in the best model built to
calculate the response rate to infliximab in PsA.

We chose the ACR50 as the measure to define a good clinical
response because of the similarity of our patients with
peripheral PsA and patients with rheumatoid arthritis (RA).
Thus the ACR50 is widely used to measure the minimum
significant clinical response in therapeutic trials of patients
with RA. We also applied the ACR20, widely accepted in
patients with RA as the minimum statistical change, instead of
ACR50 to define a major clinical response and found no
relevant differences in the measures predicting such a response.

We recognise the limitations of our study: (a) the small
sample size may limit the ability to detect other predictive
factors of therapeutic response, especially those with a low
predictive value, and may influence the precision of estimates,
with in some cases a wide range of confidence intervals.
However, the variables we found that significantly influence
the probability of a good clinical response to infliximab in
patients with PsA refractory to MTX are among the strongest
predictive factors. Additionally, the accuracy of the statistical
model is demonstrated by the area under the ROC curve
(0.855). (b) The patients included in this study are those with
the most severe and refractory PsA usually seen in clinical
practice (71% erosive disease). Thus extrapolation of the data to
the general population of patients with PsA must be made with
caution. Nevertheless, these patients included those often
considered to be suitable candidates for anti-TNF treatment
in clinical practice.

Finally, (c) the predictive values we found for our model, did
not permit its use in clinical practice as a definitive rule for
deciding which patients should or should not be given anti-TNF
treatment, because 20–25% of patients theoretically classified
as non-responders may have a good response.

In summary, this study has, for the first time, shown that
some variables may significantly influence the therapeutic
response to infliximab in patients with PsA. Because anti-TNF
treatment is expensive and has possible severe side effects, the
opportunity to preselect patients with a high probability of

achieving a good clinical response (ACR50) may be important
in clinical practice. Unfortunately, the data reported here
cannot be used as a definitive guide for deciding which patients
should be given anti-TNF treatment. Thus we consider that the
decision to start infliximab treatment in these patients should
be made on the basis of anti-TNF consensus treatment in
patients with PsA,21 22 and for the individual patient, aspects
related to work incapacity, or quality of life owing to the
disease, rather than merely the variables analysed herein,
should be considered. Finally, large studies supporting our data
will be needed in order to prove our statistical model and to
establish more accurately the predictive factors for clinical
response to infliximab in patients with PsA.
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(Hospital Universitario de Canarias, La Laguna), M Guzman (Hospital
Universitario Virgen de las Nieves, Granada), A Larrea (Hospital Puerta
de Hierro, Madrid), M Larrosa (Hospital Parc Taulı́, Sabadell), JMa

Llobet (Hospital Sant Pau, Barcelona), J Manero (Hospital Miguel
Servet, Zaragoza), JL Marenco (Hospital Nuestra Señora de Valme,
Sevilla), S Marsal (Hospital Vall d’Hebrón, Barcelona), JM Martı́n
(Hospital Rı́o Hortega, Valladolid), I Mateo (Hospital 12 de Octubre,
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Table 4 Factors influencing the ACR50 response: results
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Variable
Multivariate analysis
OR (95% CI) p Value

Age (years) 1.02 (0.97 to 1.08) NS
Sex (female) 1.5 (0.4 to 5.5) NS
No arthritis in large joints 29.3 (3.2 to 266.3) 0.003
CRP (.10 mg/l) 18.7 (1.8 to 181.6) 0.011
HAQ (,2) 6.4 (0.9 to 45.2) 0.06

CRP, C reactive protein; HAQ, Health Assessment Questionnaire.
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Figure 2 Receiver operating characteristics (ROC) curve for the
multivariate model assessing infliximab therapeutic response (ACR50). This
model included the variables: age, sex, arthritis in large joints, CRP, and
HAQ. Area under curve = 0.855.
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